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to view.121 Splenic Metabolic Activity Predicts Risk of Future Cardiovascular Events:
Demonstration of a Cardiosplenic Axis in Humans
Hamed Emami, Parmanand Singh, Megan MacNabb, Esad Vucic, Zachary Lavender,
James H.F. Rudd, Zahi A. Fayad, Joshua Lehrer-Graiwer, Magnus Korsgren,
Amparo L. Figueroa, Jill Fredrickson, Barry Rubin, Udo Hoffmann, Quynh A. Truong,
James K. Min, Amos Baruch, Khurram Nasir, Matthias Nahrendorf, Ahmed TawakolVINI : Pre-clinical data suggest the existence of a cardiosplenic axis, wherein activation of hematopoietic
tissues (especially the spleen) results in liberation of proinﬂammatory leukocytes and accelerated
atherosclerosis. This splenic activation may be implicated in recurrent cardiovascular events after an acute
coronary syndrome (ACS).
VIDI : 18F-ﬂuorodeoxyglucose positron emission tomography imaging was performed in 508 patients to
assess uptake in spleen and arterial wall. There was increased metabolic activity in the spleen post-ACS,
which was associated with proinﬂammatory leukocytes, increased C-reactive protein and arterial wall
inﬂammation. This increased splenic activity also independently predicted the risk of subsequent
cardiovascular events.
VICI : As a ﬁrst demonstration of the cardiosplenic axis in humans, this important study not only uncovers
a potential novel mechanism for adverse event in post-ACS patients, but also identiﬁes possibly new
targets for therapeutic interventions.131 n EDITORIAL COMMENT Do We Need to Expand Our Field of View for Imaging of
Atherosclerosis?
Robert J. GroplerCONTINUED ON PAGE A-9
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FEBRUARY 2015 VOLUME 8, NUMBER 2134 Value of CACS Compared With ETT and Myocardial Perfusion Imaging for
Predicting Long-Term Cardiac Outcome in Asymptomatic and Symptomatic Patients at
Low Risk for Coronary Disease: Clinical Implications in a Multimodality Imaging World
Su Min Chang, Faisal Nabi, Jiaqiong Xu, Craig M. Pratt, Angela C. Mahmarian,
Maria E. Frias, John J. MahmarianVINI : Exercise treadmill test (ETT), stress myocardial perfusion tomography (SPECT), and coronary artery
calcium score (CACS) results predict outcome in patients at risk for coronary artery disease. However, no
data exist comparing their relative value in long-term risk stratiﬁcation.
VIDI : In this prospective observational study of 988 asymptomatic or low-risk symptomatic patients
without known coronary artery disease with 10-year follow-up, CACS signiﬁcantly improved long-term risk
stratiﬁcation beyond Framingham Risk Score, ETT, and SPECT results and supports CACS as a ﬁrst-line test
in risk stratiﬁcation.
VICI : Among the array of noninvasive tests available for low risk individuals, the use of CACS has been
increasing in practice, both for risk assessment and for guiding decision about interventions, such as statin
therapy. Whether the use of CACS as a ﬁrst-line screening test will be cost-effective will need to be
investigated in future studies.145 n EDITORIAL COMMENT The Exercise Test Is Alive and Well When Coupled With
Coronary Calcium Scoring
Leslee J. Shaw148 How to Deﬁne End-Diastole and End-Systole? Impact of Timing on Strain Measurements
Razvan O. Mada, Peter Lysyansky, Ana M. Daraban, Jürgen Duchenne, Jens-Uwe VoigtVINI : Current speckle tracking based strain measurements are highly automated but the impact of the
software-derived assignment of end-systole (ES) and end-diastole (ED) on systolic strain measurement has
not been systematically evaluated.
VIDI : In this proof-of-principle study, 60 patients (20 healthy volunteers, 20 patients with CAD and
20 patients with typical left bundle-branch block [LBBB]) underwent echocardiography using different
techniques to determine the timing of ES and ED. Changing the deﬁnition of ED and ES by only 4 frames
resulted in signiﬁcantly different end-systole global longitudinal strain (ES-GLS) and end-systole seg-
mental longitudinal strain (ES-SLS) values in all subjects compared to reference ED timing, with variation
of up to 40% and 85%, respectively. ES-SLS in dyssynchronous hearts showed the highest sensitivity to
timing deﬁnition. From all methods, spectral Doppler was the most reliable time marker in all subjects.
VICI : The impact of timing of ES and ED on strain measurements can be critical to the results. Therefore,
in order to optimize accuracy, protocols and software used to quantitate strain should include alternatives
and caveats for situations in which the commonly used automated electrocardiography peak R-wave
amplitude does not accurately deﬁne ED, such as LBBB.158 n EDITORIAL COMMENT It Is All About Timing!
Brage Høyem AmundsenCONTINUED ON PAGE A-10
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FEBRUARY 2015 VOLUME 8, NUMBER 2161 Impaired RV Global Longitudinal Strain Is Associated With Poor Long-Term
Clinical Outcomes in Patients With Acute Inferior STEMI
Soo Jin Park, Jae-Hyeong Park, Hyeon Seok Lee, Min Su Kim, Yong Kyu Park,
Yunseon Park, Yeon Ju Kim, Jae-Hwan Lee, Si-Wan Choi, Jin-Ok Jeong, In Sun Kwon,
In-Whan SeongVINI : Right ventricular (RV) systolic dysfunction is an important prognostic factor in patients with inferior
ST-segment elevation myocardial infarction (STEMI) however it has been difﬁcult to quantitate RV function
by 2-dimensional echocardiography. With the advent of global longitudinal strain imaging into modern
echocardiography, this technology may also be applied for characterizing the function of the RV.
VIDI : In this retrospective observational study of 282 inferior STEMI patients who underwent primary
percutaneous coronary intervention and were followed for a mean of 54 months, global longitudinal strain
of right ventricle (GLSRV) showed better sensitivity and speciﬁcity, and a higher C-statistic than right
ventricular fractional area change and tricuspid annular plane systolic excursion for major adverse
cardiovascular event (MACE). The best cut-off value of GLSRV for the prediction of MACE was $15.5%
(area under the curve ¼ 0.742, p < 0.001) with a sensitivity of 73% and a speciﬁcity of 65%.
VICI : These ﬁndings introduce a clinical role for GLSRV in the assessment of RV function following inferior
STEMI but need validation in a larger prospective with a standardized protocol for strain assessment.
Importantly, this study raises the possibility for the use of strain techniques in chambers other than the left
ventricle; future studies may even assess the role of strain imaging in evaluating atrial function.170 n EDITORIAL COMMENT Straining the RV to Predict the Future
André La Gerche, Timothy J. Roberts172 Increased Extracellular Volume and Altered Mechanics Are Associated With LVH in
Hypertensive Heart Disease, Not Hypertension Alone
Sujith Kuruvilla, Rajesh Janardhanan, Patrick Antkowiak, Ellen C. Keeley,
Nebiyu Adenaw, Jeremy Brooks, Frederick H. Epstein, Christopher M. Kramer,
Michael SalernoVINI : Diffuse myocardial ﬁbrosis in hypertensive left ventricular hypertrophy (LVH) patients, as reﬂected
by increased extracellular volume (ECV) and native T1, may be an underlying mechanism contributing to
increased cardiovascular risk when compared to hypertensive non-LVH subjects and controls.
VIDI : To characterize the degree of underlying ﬁbrosis, T1 mapping was performed in 20 hypertensive
LVH subjects, 23 hypertensive non-LVH subjects, and 22 controls using a previously validated modiﬁed
look-locker inversion recovery pulse sequence. Hypertensive LVH patients had higher ECV, longer native T1
and associated reduction in peak systolic circumferential strain and early diastolic strain rate when
compared to hypertensive non-LVH and control subjects, consistent with greater diffuse ﬁbrosis.
VICI : Sophisticated imaging techniques might allow discrimination and characterization of distinct
pathophysiologic changes in various stages in the natural history of hypertension. These ﬁndings might
have prognostic and therapeutic implications.181 n EDITORIAL COMMENT CMR Imaging of Extracellular Volume and Myocardial Strain in
Hypertensive Heart Disease
William H. Gaasch, Gerard P. AurigemmaCONTINUED ON PAGE A-11
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FEBRUARY 2015 VOLUME 8, NUMBER 2184 Combined IVUS and NIRS Detection of Fibroatheromas: Histopathological Validation in
Human Coronary Arteries
Soo-Jin Kang, Gary S. Mintz, Jun Pu, Stephen T. Sum, Sean P. Madden, Allen P. Burke,
Ke Xu, James A. Goldstein, Gregg W. Stone, James E. Muller, Renu Virmani,
Akiko MaeharaVINI : Identifying vulnerable plaque is important for improving prognosis in atherosclerosis. Recently,
intravascular ultrasound (IVUS) and intracoronary near-infrared spectroscopy (NIRS) have been combined
into a single catheter so that the 2 modalities can be acquired simultaneously. However, the accuracy of
these imaging modalities for detection of ﬁbroatheroma has not been characterized.
VIDI : Of 1,943 autopsy coronary artery sections studied, IVUS-attenuation and NIRS-lipid-rich plaque
showed a speciﬁcity of ~95%, while IVUS-attenuation alone had a poor sensitivity. For the prediction of
plaque containing necrotic core or large lipid pool, NIRS assessment improved the sensitivity and
diagnostic accuracy compared to IVUS, especially in calciﬁed plaque and lesions with small plaque burden.
However, the combination of NIRS and IVUS—that is now possible in a single multimodality imaging
catheter—was superior compared to NIRS or IVUS alone.
VICI : These study results from autopsy specimens provide more evidence that multimodality imaging
might improve detection of vulnerable plaque.195 n EDITORIAL COMMENT How to Detect and Treat Coronary Fibroatheromas:
The Synergy Between IVUS and NIRS
Emmanouil S. Brilakis, Subhash BanerjeeSTATE-OF-THE-ART
PAPERS
198 OCT for the Identiﬁcation of Vulnerable Plaque in Acute Coronary SyndromeHannah Sinclair, Christos Bourantas, Alan Bagnall, Gary S. Mintz, Vijay Kunadian210 Coronary Microvascular Dysfunction, Microvascular Angina, and
Treatment Strategies
Mark A. Marinescu, Adrián I. Löfﬂer, Michelle Ouellette, Lavone Smith,
Christopher M. Kramer, Jamieson M. BourqueIMAGING VIGNETTE 221 Transcatheter Caval Valve Implantation Using Multimodality Imaging:
Roles of TEE, CT, and 3D Printing
Brian O’Neill, Dee Dee Wang, Milan Pantelic, Thomas Song, Mayra Guerrero,
Adam Greenbaum, William W. O’NeillCONTINUED ON PAGE A-12
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FEBRUARY 2015 VOLUME 8, NUMBER 2LETTERS TO THE EDITOR 226 Value of CT in Patients Undergoing Self-Expandable TAVR to Assess Outcomes of
Concomitant Mitral Regurgitation
Ignacio J. Amat-Santos, Ana Revilla, Javier López, Carlos Cortés, Hipólito Gutiérrez,
Ana Serrador, Federico Gimeno, Ana Puerto, Itziar Gómez, José A. San Román227 Three-Dimensional Printing of Mitral Valve Using Echocardiographic Data
Feroze Mahmood, Khurram Owais, Charles Taylor, Mario Montealegre-Gallegos,
Warren Manning, Robina Matyal, Kamal R. Khabbaz229 Is New Grade Ia of Diastolic Dysfunction Relevant at the Population Level?
Ricardo Fontes-Carvalho, Ana Azevedo, Adelino Leite-Moreiran REPLYMasaaki Takeuchi, Hiroshi Kuwaki, Victor Chien-Chia Wu, Yutaka OtsujiEDITOR’S PAGE 232 Keeping Off the Wrong Track on the Right Side: Planning for
Transcatheter Caval Valve Implantation
Partho P. Sengupta, Jagat Narula
